The Sensitivity of Surface Ozone Formation as Inferred from OMI Formaldehyde and Nitrogen Dioxide Tropospheric Column Data

B. Duncan, K. Pickering Y. Yoshida, C. Retscher, E. Celarier J. Olson, J. Crawford
_ Goddard Earth Science & Technology (GEST) Center,
NASA Goddard Space Flight Center U. Maryland, Baltimore County (UMBC) NASA Langley Research Center

Abstract

HCHO/NO:2 : Variability from Variations in NOX HCHO/NO:2 : Variability from Variations in Isoprene

We investigated variations in the sensitivity of surface ozone formation in summer to precursor species
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Martin et al. [2004] (Martin, R., A. Fiore, and A. Van Donkelaar, Space-based diagnosis of surface ozone
sensitivity to anthropogenic emissions, Geophys. Res. Lett. 31, L06120, doi:10.1029/2004GL019416, 2004) applied The bottom row of the figure shows the monthly HCHO/NO, vs. NO, concentration for June (6), July (7),
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(below the line) regimes. The figure shows that decreasing NO, concentrations from 2005 to 2007 increased
the ratio, indicating that ozone production became more NO,-limited.
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NO, emissions in the U.S. decreased from 2005 to 2007. Point source emissions were 10% lower in 2007
than 2005 due to controls imposed under the NO, Budget Trading Program of EPA. Automobile emissions
decreased due to controls imposed by the Tier 2 Vehicle and Gasoline Sulfur Program. This decrease can
be seen in the OMI tropospheric NO, column, taken here as the average of June-August 2007 minus the
same period in 2005. Increases in the western U.S. are associated with wildfires that occurred in 2007.

The figure shows that there was a considerable
range of monthly ratios during summer from
2005-7 (1.e., 9 months in all). The minimum
monthly HCHO/NO, is shown in the left column
and the maximum is shown in the right column.

While cities, such as Chicago, New York City,
and Phoenix, exhibited both NO,-limited (i.e.,
HCHO/NO, > 1) and VOC-limited (i.e.,
HCHO/NO, < 1) conditions during our study
period, only downtown Los Angeles was
consistently VOC-limited.
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The figure shows the ratio over the U.S. from July to October, 2006. During summer, the ratio over most of
the U.S. Is greater than one, indicating that the instantaneous ozone production rate is limited by the
concentration of NO,. However, in the transition from summer to fall, the ratio changes for the following
reasons: 1) natural isoprene emissions, which dominate HCHO in much of the eastern U.S., decrease rapidly . W [x10'° molec/cm?]
In September on average, and 2) NO, partitioning favors NO, In fall, but less so in summer. The color scale is 2.0 1.0 0.0 10 20 0008 015202530405060
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